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Def. $A$ . $A$ $A^{*}$
( $A$ ) .
$A$
( ” ” )
Def. $A$ . $A$
(1) $\emptyset$ : .
(2) $\epsilon$ :{\epsilon } ( $0$ )
.
(3) $A$ $a$ , $a$ $\{a\}$ .
(4) $r$ $s$ $R,S$ . $(r+$
$s),$ $(rs),$ $r^{*}$ $R\cup S,$ $RS$
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and $R^{*}$ .
$RS:=\{xy|x\in R, y\in\ovalbox{\tt\small REJECT} R\}$ and $\dot{R}^{*}:=\bigcup_{i=1}^{\infty}R^{i}(R^{i}:=RRi-1)$
$A$ ( $A^{*}$ )
Def. $A4$ $w,p,$ $q$ $w=pq$ $\epsilon$
$P$ $w$ prefix ( ) $L$ $A$ 1
$L$ prefix $L$ prefix closure prefix closed
prefix closure
Def. $A$ $*$ simply starred
$R*$ $R$ star
Def. $G$ $G$
(1) $A:G$ ( )
(2) $w:A$ ( word acceptor )
(3) $w_{x}$ : $(A, A)$ $(x\in A\cup\{\epsilon\})$ ( $(A, A)$
[ECHLPT] ) multiplier
(1) $\pi$ : $Warrow G$
(2) $\forall x\in A\cup\{\epsilon\}$ $(s_{1}, s_{2})\in W_{x}\Leftrightarrow s_{1}x=s2$ in $G$ and $s_{1},$ $s_{2}\in W$ .
$G$ automatic group 0.
Def. $G$ $(A, w, \ldots)$
$W=$ {all geodesics of $G$}
$W\subset$ {all geodesics of $G$}
\mbox{\boldmath $\pi$} : $Warrow G$
1 1 $p$ –
simply starred $(A, w, \ldots)$ simply starred
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Def. (X, $d$) ( 2
) $\delta$-hyperbolic
$\forall$ 3 $ABC,$ $\forall x\in\overline{AB}d(x,\overline{BC}\cup\overline{cA})\leq\delta$
$G$ 1
hyperbolic




( ) ( )
[ECHLPT]
$\underline{\mathrm{L}\mathrm{e}\mathrm{m}}([\mathrm{E}\mathrm{c}\mathrm{H}\mathrm{L}\mathrm{P}\mathrm{T}])$ . $G$ $p$ $(A, w, \ldots)$
$k$
$\forall s_{1},$ $s_{2}\in W_{x}$ for some $x\in A,$ $d(s_{1}(t), s2(t))\leq k(0\leq t)$
si $(t)$ $s_{i}$ $k$ $(A, w, \ldots)$ lipschitz
$\underline{\mathrm{L}\mathrm{e}\mathrm{m}}([\mathrm{E}\mathrm{c}\mathrm{H}\mathrm{L}\mathrm{P}\mathrm{T}])$ . $G$ $G$ $\text{ }$
-
$(A, w, \ldots)$ –
Lem $x$
$G$
$s_{x}$ $A$ \mbox{\boldmath $\pi$}(sx) $=x$ $s_{x}\in W(W$ word acceptor $w$
) – 1
$A$ $tf$ $\Gamma(G, A)$ $Pt$ $G$
$S$ $\tau_{s}:=\bigcup_{t\in S}p_{t}$ $\Gamma(G, A)$
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Lem. $G$ $(A, w, \ldots)$ –
$G$ $\Gamma(G, A)$ $x$
$m$ $\mathrm{n}fd(x, m)$ $n>0$
3 $ABC$
$\exists x\in T_{ABC^{S}}.\mathrm{t}$ . $\forall y\in T_{ABC}\cap \mathrm{n}fd(x, n)deg(y)=2$ in TABC
$deg(y)\ldots$ TABC $y$
2
( ) $n$ 3 $ABC$
$X\in T_{ABC}$
$V_{1}:=\#$ { $\tau_{A}BC$ TABC 1}
$V_{2}:=\#$ { $\tau_{A}BC$ TABC 2}












$n$ Lem $x$ $\mathrm{n}\mathrm{f}\mathrm{d}(x, n)$ TABC
TABC 2 $\mathrm{n}\mathrm{f}\mathrm{d}(x, m)$ TABC
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$\mathrm{T}$
FIG 1 TABC ( ) $x$
















” ” simply-stared –
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